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L . S t a t i o n  

OFF-S I T E  (Metro)  
1986 

October 
November 
Decem be r 

Ja nua ry 
February 
March 
A p r i l  

June 
J u l y  
August 
Se p t em be r 
October 

- 

1987 - 

' May 

OFF-SITE (Remote) 
1986 

October 
November 

January 
Fe brua ry 
March 
A p r i l  
May 
June 
J u l y  
August 
Se p tern be r 
October 

1987 

N 

37 
34 
39 

36 
34 
35 
41 
.32 
29 
33 
38 
34 
36 

21 
20 

26 
21 
20 
15 
17 
11 
13 
17 
10 
15 

TABLE B, CONT. 
T o t a l  L o n g - l i v e d  ALPHA (pCi/m3) - 

X 

<0.005 
<0.008 
<0.010 

<0.006 
<0.006 
~0.006 
<0.006 
~0.005 
<0.005 
t0.007 
<0.008 
<0.008 
<0.009 

~0.005 
<0.009 

<O .006 
t0.006 
<O .006 
<0.005 
<O .005 
<0.005 
~0 .007  
<0.009 
to.010 
<0.011 

NOTE : 

S.D. max. min. 

0.001 ~ 0 . 0 0 8  0.002 
0.002 <0.012 , <0.002 
0.003 <0.015 <0.003 

0.002 <0.011 
0.001 <0.007 
0.002 <0.010 
0.001 ~0 .007  
0.001 <0.007 
0.001 <0.006 
0.002 <0.011 
0.002 <0.012 
0.003 <0.012 
0.003 ~0 .014  

0.001 
0.002 

0.001 
0.002 
0.001 

<o .oo 1 
<0.001 
<0.001 
0.002 

<0.001 
0.001 

(0.001 

<O .008 
<0.015 

to .009 
t0.011 
<O .008 
~0.007 
~0.007 
<0.005 
<o .009 
<o .o 10 
0.01 1 

t0.013 

<o .002 
<o .002 
<O .003 
<o .002 
<0.002 
<o .002 
0.004 

<o .002 
~0.003 
<O .004 

<O .004 
<0.007 

<O .005 
(0.004 
<O .004 
<O .004 
<O .005 
<O .004 
<O .005 
<O .008 
to. 008 
t0.009 

T o t a l  Long-1 i v e d  BETA (pCi/m3) V o l  unic 
i 

X 

~ 0 . 0 5  
<0.04 
<O .04 

<O .04 
~0.05 
<O .04 
<0.05 
~0.05 
~ 0 . 0 6  
<0.08 
t0.07 
~ 0 . 0 8  
<o. 10 

<O .06 
~ 0 . 0 5  

~ 0 . 0 5  
t0.05 
t0.05 
<0.05 
~ 0 . 0 5  
t0.07 
<o. 10 
<0.08 
0.11 

to. 10 

- N = number o f  o b s e r v a t i o n s  (samples) 
x = a r i t h m e t i c  mean 

S I D .  max. 

0.02 0.10 
~ 0 . 0 1  ~ 0 . 0 5  
(0.01 <0.06 

~ 0 . 0 1  <0.05 
<o .o 1 0.07 
<0.01 ~ 0 . 0 5  
0.01 0.08 

<0.01 0.06 
0.02 0.10 
0.02 0.11 
0.02 0.09 
0.03 0.14 
0.03 0.16 

0.02 0.10 
~ 0 . 0 1  ~0 .07  

0.01 0.09 
t0.01 0.07 
<0.01 0.06 
0.02 0.08 

to.01 0.06 
t0.02 0.11 
0.02 0.14 

<0.01 0.10 
0.02 * 0.14 
0.03 0.17 

min. 

0.02 
<0.01 
0.02 

0.01 
0.02 
0.02 
0.02 
0.03 
0.02 
0.03 

<o .02 
0.03 
0.04 

<O .04 
<O .04 

<O .04 
(0.04 
~ 0 . 0 4  
0.03 

t0.04 
<0.05 
~ 0 . 0 7  
~ 0 . 0 7  
0.08 
0.07 

(mj )  

960 20 
81158 
10 244 

84046 
75269 
81739 
93465 
7340 1 
63G57 
7 ,I3 

11 1435 
104038 
102959 

37576 
34766 

46920 
37201 
34650 
25685 
26453 
17436 
20' - 
269ud 
16366 
25016 

S.D. = s tandard  d e v i a t i o n  o f  t h e  p o p u l a t i o n  o f  r e s u l t s  observed ( 1  sigma) 
max. = maximum i n d i v i d u a l  sample c o n c e n t r a t i o n  observed 
min. = minimum i n d i v i d u a l  sample c o n c e n t r a t i o n  observed 
Nominal va lues  for  t h e  minimum d e t e c t a b l e  a c t i v i t y  a r e  l i s t e d  i n  Appendix 111 
S I  U n i t  E q u i v a l e n t :  1 p C i / l  = 0.037 B q / l  

20 p C i / l  = 0.48 Bq/ l  

Page 3 
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. TABLE D 

WATER SURVEILLANCE SUMMARY 
(INDIVIDUAL SAMPLES) 

October 1987 

S t a t i o n  Date ALPHA 

R .  F. Pond A - 3  *10/16/87 
10/30/87 6 * 4  

R. F. Pond 8-3 10/0 7/87 <3 
. 10/14/87 8 * 4  

10/21/87 23 6 
10/27/87 <4 

Monthly Average <9 

Walnut Creek 
a t  Ind iana *10 /O 2/87 

*10/05/87 
* 10 /O 7/87 
* 10/12/87 
*10/14/87 
*10/16/87 
*10/19/87 
*10/21/87 
*10/26/87 

* *10/28/87 
*10/30/87 

Month ly  Average 

A c t i v i t y  ( p C i / I )  
BETA 

7 *  4 

8 * 4  
10 4 
7 * 4  
10 4 

9 

Broomf i e l  d 10/0 7/87 5 * 3  5 * 3  
10/14/87 7 * 3  7 * 4  
10/21/87 <4 <5 
10/28/87 <4 <5 

Month ly  Average <5 <5 

Roman Creek 
a t  Ind iana *10/16/87 

' 10/19/87 8 * 5  <6 

Westmi n s t e r  10 /14/87 <3 <5 
10 /28/87 6 * 3  5 * 3  

Monthly Average <5 <5 

TR I T  I UM 

<350 

< 350 
<350 
~350 
< 350 

< 350 

<350 

<350 
< 350 

386 * 171 

<350 

<350 

<350 
< 350 

<350 

* Dry o r  Not Running - 
. Page 5 



Sta t i  on 

D-1 
D-2 
D -3 
D-4 
D -5 
D-6 
D -7 
D-8 

BR) 

WMR 

TABLE C 
PLUTONIUM AND TOTAL L O N G - L I V E D  ALPHA 

C O N E N T R A T I O N S  IN A I R  
Oc tobe r 1987 

DA -E 
Mon th/Quarter 

0 9/87 
09/87 ' 

0 9/87 
0 9/ 87 
0 9/87 
09/87 
0 9/87 
0 9/ 87 

0 9/87 

0 9/87 

pu 23P 240 
( p c  i/m3) 

0.00003 * 0.00001 
0.00004 0.00001 
0.00265 0.00006 
0.00087 0.00004 
0.00001 * 0.00001 
0.00001 0.00001 
0.00001 0.00001 

<oooo 1 

To tal  Long-1 ived 
AL PHA (p~i /m3)  

<O 006 
<0.007 
~0.017 
<o.o 12 
<O. 005 
to. 00 6 
<O. 006 
<O. 0045 

0.0006 

<O. 000 5 

NOTE: Total Long-lived ALPHA and  Plutonium error 
terms are based on the 2 sigma count ing  error 
for  the sing1 e analysis.  
Nominal values for  the m i n i m u m  detectable 
a c t i v i t y  a r e  1 isted i n  Appendix 111. 
The standard for general poyla t ion  exposure 
for soluble P u  is 0-02 pCi/m 

Bcge 4 



S t a  t i  on 

Arvada 

B ou 1 der 

Go1 den 

? 
T A B L E  D 

WATER SURVEILLANCE SUMMARY 
( I N D I V I D U A L  SAMPLES) 

A u g u s t  1987 

\ 

Date 

10 / 2 7/8 7 

Activity (pCi / l )  
ALPHA BETA TRITIUM 

<2 <5 <350 

North Table 10 /27/87 7 * 3  
Mountain 

CDH ( p p t )  10 / 1 5 /  8 7 
10 130 /87 

D-4 ( p p t )  10 / 1 4/ 8 7 
09/21/87 

Planned Releases 

R.F. Pond B - 5  10 / 2 7/87 <5 

R.F. Pond C-2 10/27/87 8 * 4  

5 * 3  

6 * 4  

10 4 

< 350 

NOTE: Error terms are based on the 2 sigma 
counting error f o r  t he  s ingle  analysis. 
Nominal values f o r  the minimum detectable 
ac t iv i ty  a r e  l i s t e d  i n  Appendix 111. 
* = dry n o t  r u n n i n g  
SI  u n i t  equivalent: 1 p C i / l  = 0.037 Bq/l  

20 pCi/l = 0.74 Bq/l 
**** No Trituim resu l t s  th i s  month 

Page 6 

< 350 
< 350 

< 350 
<350  

<350 

~ 3 5 0  
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-.! TABLE E-1 

WATER SURVEILLANCE SUMMARY 
MONTHLY COMPARISON DATA 

1986 a n d  1987 
POND A - 3  

Date 

1986 - 
October 
'November 
December* 
Annual Data 

1987 
J a n ua ry 
February 
Ma rc h 
Ap ri 1 
May 
3 une 
July 
August* 
September 
October 

ALPHA 
(pCi/l)  

6 * 4  
30 * 6 
<7 

<4 
< 3  
5 + 4  

35 * 8 
5 * 3  
18 * 6 
<8 

7 + 4  
6 * 4  

BETA 
(pCi/ l )  

5 * 4  
22 4 

TRITIUM 
(pCi/ l )  

<350 
~ 3 5 0  

<7 ~358 

14 + 5 < 350 
<5 < 350 

13 4 <350 
20 5 < 350 
4 * 3  <350 
7 * 4  , . ~350 
<8 < 350 

<5 
9 

< 350 
< 350 

NOTE: Error terms are based on the 2 sigma counting 
error f o r  the single analysis.  
Nominal values f o r  the  m i n i m u m  detectable a c t i v i t y  
a re  l i s t e d  i n  Appendix 111. 
* = No sample collected 
S I  u n i t  equivalent: 1 pCi/l = 0.037 Bq/l 

20 pCi/l = 0.74 Bq/ l  

Page 7 



Date 

1986 - 
October 
No vein be r 
December 
Annual Data 

1987 
January 
February 
March 
Ap r i  1 
May 
J une 
J u l y  
August 
Sep t em be r 
October 

.N 

5 
4 
5 

52 

4 
3 
4 
5 
4 
4 
5 
4 
5 
4 

- 
X 

<5 
<5 
<6 
<4 

<4 
<5 
<5 
<5 
<5 
<6 
<4 
<4 
t6 
<9 

TABLE E-2 
WATER SURVEILLANCE SUMMARY 

MONTHLY COMPARISON DATA 

1986 and 1987 
POND 8-3 

ALPHA 
( p C i / l )  - 
max. m i  n. X 

7 <4 <9 
8 <3 14 
10 <3 12 
10 2 <11 

5 
7 
9 
5 

<5 
8 
6 
<4 
7 
23 

<4 
<4 
<4 
4 
<4 
<4 
<4 
<4 
t4 
<7 

14 
11 
10 
10 

< 10 

< 10 
< 9. 
10 
9 

<a 

BETA 
( p C i / l )  
max min, 

15 <5 
16 12 
17 9 
19 <5 

15 
14 
13 
11. 
14 
12 
12 
12 
11 
10 

13 
7 
5 
9 
5 
5 
7 
7 
9 
7 

- 
X 

< 350 
< 350 
<689 
<379 

< 350 
~350 
~ 3 6 1  
~556 
< 350 
< 350 
< 350 
<409 
< 350 
<350 

T R I T I U M  
(pC i/l 1 
max. min. 

< 350 < 350 
< 350 < 350 
20 46 < 350 
2046 < 350 

< 350 
t 350 
394 
9 60 
t350 
t 350 
364 
469 

< 350 
< 350 

..-- 

< 350 
~350 
< 350 
< 350 
< 350 
< 350 
t350 
< 350 
< 350 
< 350 

MOTE: - N = number of observat ions (samples) 
x = a r i t h m e t i c  mean 

max. = maximum i n d i v i d u a l  sample concent ra t ion  observed 

Nominal values f o r  t h e  minimum detec tab le  a c t i v i t y  a r e  l i s t e d  i n  Appendix I 1 1  
S I  U n i t  Equ iva len t :  

min. = minimum i n d i v i d u a l  sample concen t ra t i on  observed 
/ 

1 p C i / l  = 0.037 Bq/l 
20 p C i / l  = 0.48 Bq/ l  

Page 8 



Date 

1986 . 

October 
November 
Decem be r* 
Annual Data 

1987 -- 
January* 
Fe brua ry 
Cla rch 
Apr i  1 
May 
June 
J u l y  
August 
September 
October" 

M 

1 
3 

62 

8 
13 
13 
13 
8 
4 
1 
1 
0 

- 
X 

6 
<7 

<7 

<6 
<9 
<4 
<6 
<8 
10 
<4 
5 

TABLE E-3  
WATER SURVEILLANCE SUMMARY 

MONTHLY COMPARISON DATA 
WALNUT CREEK AT INDIANA 

1986 and 1987 

ALPHA 
( p C i / l )  - 
max. m i  n. X 

6 6 5 
8 <5 8 

15 <2 <7 

7 
24 
10 
14 
22 
13 
<4 

5 

<6 
<4 
<3 
<3 
<5 
9 
<4 
5 

<5 
<8 
<6 
<6 
<8 
12 
12 
8 

BETA 
( p C i / l )  
max. 

5 
9 

18 

6 
20 
10 
11 
12 
20 
12 
8 

min. 

5 
7 

<5 

<5 
<5 
<5 
<5 
<5 
7 
12 
8 

- 
X 

< 350 
~350 

<356 

<350 
< 365 
<457 
< 350 
~350 
< 350 
<350 
<350 

T R I T I U M  
( p C i / l )  
max. 

< 350 
< 350 

655 

<350 
549 
747 

< 350 
~350 
< 350 
< 350 
< 350 

min. 

< 350 
(350 

< 350 

< 350 
< 350 
< 350 
< 350 
<350 
< 350 
~ 3 5 0  
<350 

NOTE: - N = number o f  observat ions (samples) 
x = a r i t h m e t i c  mean 

max. = maximum i n d i v i d u a l  sample concent ra t ion  observed 
min. = minimum i n d i v i d u a l  sample concent ra t ion  observed 
Nominal values f o r  t he  minimum detec tab le  a c t i v i t y  a re  l i s t e d  i n  Appendix I 1 1  
* = No sample c o l l e c t e d  
SI U n i t  Equiva lent :  1 p C i / l  = 0.037 Bq/l  

20 p C i / l  = 0.48 Bq/l  

Page 9 



Date 

1986 
October 
November 
Decem be r 
Annual Data 

January 
February 
March 
Ap r i  1 
May 
June 
J u l y  
August 
Sep tembe r 
October 

1987 - 

N 

5 
4 
5 
50 

4 
4 
4 
5 
4 
4 
5 
3 
5 
4 

- 
X 

<4 
<6 
<4 
<4 

<3  
<3 
<3 
<4 
<4 
<5 
<5 
<4 
<4 
<5 

TABLE E-4 
WATER SURVEILLANCE SUMMARY 

MONTHLY COMPARISON DATA 
BROOMFIELD* 
1986 and 1987 

ALPHA BETA 
( p G i / l )  - ( p C i / l )  
max. min. X max m i  n. 

5 <3 <5 <5 . <5 
11 <3 <5 <6 <5 
6 <3 <6 8 <5 
11 <3 <5 8 <5 

3 
<3 
4 

< 4  
<4 
7 
10 
<4 
7 
7 

<3 
<3 
<3 
<3 
<3 
< 4  
<4 
<4 
<3  
.< 4 

< 5 .  
<5 
<5 
<5 
<5 
<6 
<6 
<5 
<6 
< 5  

<6 <5 
<5 <5 
5 <5 
6 <5 
5 <5 
10 <5 
8 <5 

<5 <5 
7 <5 
7 <5 

T R I T I U M  
- ( p C i / l )  
X max. m i  n. 

~ 3 5 0  ~ 3 5 0  ~ 3 5 0  
~ 3 5 0  ~ 3 5 0  ~ 3 5 0  
~ 3 5 0  ~ 3 5 0  < 350 
< 354 488 3 50 ./ 

<350 <350 ~ 3 5 0  
~ 3 5 0  <350 < 350 
~ 3 5 0  ~ 3 5 0  < 350 
< 443 a 58 < 350 
<350 <350 <350 
<350 ~350 < 350 
<350 ~ 3 5 0  < 350 
<350 <350 < 350 
<350 ~ 3 5 0  < 350 
c350 ~386 <350 

NOTE: - N = number o f  observat ions (samples) 
x = a r i t h m e t i c  mean 
* = Weekly composite 

max. = maximum i n d i v i d u a l  sample concent ra t ion  observed 
min. = minimum i n d i v i d u a l  sample concent ra t ion  cbserved 
Nominal values f o r  t h e  minimum detec tab le  a c t i v i t y  a re  l i s t e d  i n  Appendix I 1 1  
SI Uni t  Equ iva len t :  1 p C i / l  = 0.037 Bq/l 

20 p C i / l  = 0.48 Bq/l  

I 
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I TABLE E-5 -j 
WATER S U R V E I L L A N C E  SUMMAh I 

MONTHLY COMPAR ISON DATA 
WOMAN C R E E K  AT I N D I A N A  

1986 and 1987 

Date 

1986 - 
0 cto be r* 
No vem be r 
December 
Annual Data 

1987 - 
January 
February 
March 
Ap ri 1 
May 
3 une 
July 
August* 
S e p tem be r* 
Octo be r 

ALPHA 
(pCi/l)  

<3 
< 3  
<5 

4 * 3  
<4 
<4 
<4 

5 * 3  
5 * 4  
6 * 4  

BETA 
(pCi / l )  

<5 
<5 
<5 

<5 
<5 
<5 
<5 

6 * 4  
5 * 4  
5 * 4  

TRITIUM 
(pCi/ l )  

< 350 
< 350 
< 350 

< 350 
~ 3 5 0  
<350 
< 350 
< 350 
< 350 
<350 

8 * 5  <6 < 350 

NOTE: Error te rns  are based on the  2 sigma count ing  
e r ro r  f o r  the s ingle  analysis. 
Nominal values f o r  the  minimum detectable ac t iv i ty  
a re  l i s t e d  i n  Appendix  111. 
* = No sample col lected 
S I  u n i t  equivalent: 1 pCi/l = 0.037 Bq/l 

20 p C i / l  = 0.74 Bq/l 
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Date 

1986 - 
Octo be r 
No vem be r 
Decem be r 
Annual Data 

January 
February 
Ma r c  h 
A p r i l  
May 
June 
J u l y  
August 
Sep tembe r 
Octo be r 

1987 - 

M 

3 
2 
1 

24 

2 
2 

TABLE E-6 
WATER S U R V E I L L A N C E  SUM4ARY 

MONTHLY COMPAR ISON DATA 
WE S TM I NSTE R 
1986 and 1987 

ALPHA BETA 

X max. min. ' . X max. m i  n. 
- ( p C i / l )  - ( p C i / l )  

<3 
<3 
<3 
<3 

<4 
<3 
<3 
< 4  
<3 
<3 
<3 
<3 
<4 
<5 

<3 
3 

<3 
7 

5 
<3 
3 
4 
<3 
<3 
<3 
< 3  . 
5 
6 

<3 
<3 
<3 
<3 

<3 
< 3  
<3 
<3 
<3 
<3 
<3 
<3 
<3 
<3 

<5 
<5 , : 

<5 
<5 

<5 
<5 
<5 
<6 
<5 
<5 
5 

<5 
<6 
<5 

<5 
<5 
<5 
5 

<5 
<5 
<5 
8 
<5 
< 5  
<5 
<5 
9 
5 

<5 
<5 
<5 

4 

<5 
<5 
<5 
<5 
<5 
<5 
<5 
<5 - 
<5  
<5 

TRITIUM 

X max. m i  n. 
- ( p C i / l )  

(350 ~ 3 5 0  < 350 
(350. ~ 3 5 0  < 350 
<350 ~ 3 5 0  . <350 
<350 ~ 3 5 0  < 350 / 

(350 ~ 3 5 0  < 350 
t350 <350 < 350 
(350 <350 < 350 
(519 856 < 350 
~ 3 5 0  <350 < 350 
<350 <350 <350 
<350 <350 < 350 
(350 <350 <350 
t350 <350 < 350 
(350 ~ 3 5 0  (350 

N O T E :  - N = number o f  observat ions (samples) 
x = a r i t h m e t i c  mean 

_J 

max. = maximum i n d i v i d u a l  sample concen t ra t i on  observed 
min. = minimum i n d i v i d u a l  sample concen t ra t i on  observed 
Nominal values f o r  t he  minimum de tec tab le  a c t i v i t y  a re  l i s t e d  i n  Appendix I I I .  
SI u n i t  equ iva len t :  1 p C i / l  = 0.037 Bq/l 

20 p C i / l  = 0.74 Bq/ l  
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Date 

1986 - 
October 
November 
Decembe r 
Annual Data 

1987 - 
J a n ua ry 
February 
Ma rc h 
Ap ri 1 
May 

. .  June 
July 
Augus t  
Se p t em be r 
October 

\ 

W A T E R  S U R V E I L L A N C E  S U M M A R Y  
M O N T H L Y  COf4PAR ISON DATA 

A R V A D A  
1986 a n d  1987 

T A B L E  E - 7  

A L P H A  
(pCi / l )  

<2 
<2 
<2 
<2 

<2 
< 2  
< 2  

2 * 2  
<3 
< 2  
<2  

2 * 2  
<2 
<2  

BETA 
' (pCi/ l )  

<5 
<5 
<5 
<5 

<5 
<5 
<5 
< 5  
<5 

< 5  
<5 
<5 

TRITIUM 
(pCi / l )  

<350 
<350 
< 350 
< 350 

< 350 
~ 3 5 0  
< 350 

907 * 184 

< 350 
< 350 
<350 
< 350 
<350 

* 

NOTE: Error terms a r e  based on the 2 sigma counting 
e r r o r  f o r  the s ingle  analysis .  
Nominal values f o r  the minimum detectable ac t iv i ty  
are  l i s t ed  in Appendix 111. 
* = No sample co l lec ted  
S I  u n i t  equivalent: 1 pCi/l = 0.037 Bq/l 

20 pCi/l = 0.74 Bq/l  
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\ TABLE E-8 ! 

WATER SURVEILLANCE SUMMARY 
MOHTHLY COMPAR I S O N  DATA 

NORTH TABLE M O U N T A I N  
1986 and 1987 

Date 

1986 - 
Octo be r 
November 
December 
Annual Data 

January 
Fe b r u  a ry 
March 
Ap r i  1 
May 
June 
J u l y  
August 
September 
October 

1987 - 

ALPHA 
( p C i / l )  

3 * 2  
4 * 2  

<2 
<2 

< 2  
<2 
< 2  

3 * 2  
<3  
<3  
<3 
< 2  
<2  

7 * 3  

BETA 
( p C i / l )  

<5 
5 * 3  

< 5  
<5  

< 5  
<5 

5 * 3  
< 5  
<5 
<5 
<5 .  
<5 
< 5  

5 * 3  

T R I T I U M  
( p C i / l  1 

<350 
< 350 
<350 
~ 3 5 0  

<350 
~ 3 5 0  
< 350 

976 * 184 

~ 3 5 0  
<350 
< 350 
<350 
<350 

* 

NOTE: E r r o r  terms a r e  based on t h e  2 sigma c o u n t i n g  
e r r o r  f o r  t h e  s i n g l e  a n a l y s i s .  
Nominal va lues  f o r  t h e  minimum d e t e c t a b l e  a c t i v i t y  , 

a r e , l i s t e d  i n  Appendix 111. 
* = No s a m p l e ' c o l l e c t e d  
SI u n i t  e q u i v a l e n t :  1 pCi/'l = 0.037 Bq/l . 

20 p C i / l  = 0.74 Bq/ l  
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WATER S U R V E I L L A N C E  SUHMARY 
QUARTERLY COMPAR I S O N  DATA 

1986 and 1987 

TABLE E-9 

, BOULDER AND GOLDEN 

Da'te 

Boul de r  
1986 

3 r d  Q - 07/30/86 

Annual Data 
., 4 t h  Q - 11/28/86 

1987 
1 s t  Q - 02/18/87 
2nd Q - 05/19/87 
3 r d  Q - 08/28/87 

Go 1 den 
1986 

3 r d  Q - 07/30/86 

Annual Data 
4 t h  Q - 11/19/86 

1987 - 
1 s t  Q - 01/21/87 
2nd Q - 05/13/87 
3 r d  Q - 07/21/87 

ALPHA 
( p C i / l )  

<2  
<2 
7 

<2 
<3 
<2 

4 .* 2 
<3 
<3 

<3 
<3 
<3 

BETA 
( p C i / l )  

t 5  
<5  

<5 

<5 
<5 
<5 

7 * 4  
<5 
t 6  

<5 
<5 
<5 

T R I T I U M  
( p C i / l )  

<350 
<350 

t350 

<350 

< 350 

< 350 
t350 
<367 

< 350 

< 350 

NOTE: E r r o r  terms a r e  based on t h e  2 sigma coun t ing  
e r r o r  f o r  t h e  s i n g l e  a n a l y s i s .  
Nominal va lues  f o r  t h e  minimum d e t e c t a b l e  a c t i v i t y  
a r e  l i s t e d  i n  Appendix 111. 
* = No sample c o l l e c t e d  
SI u n i t  e q u i v a l e n t :  1 p C i / l  = 0.037 Bq/ l  

20 p C i / l  = 0.74 Bq/ l  
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S t a t i o n  

R.F. Pond A-3 

R.F. Pond 8-3 

Walnut Creek 

Broomf i e l  d 

Woman Creek 

We s tmi n s  ter  

Arvada 

Bou 1 de r  

Go 1 den 

North Table  
Mountain 

, 
T A B L E  F 

P L U T O N I U M  A N D  TOTAL A L P H A  
CONCENTRATIONS IN W A T E R  

October  1987 

DATE P u239+ 240 
Mont  h/Day/ QTR ( p C i / l )  

09/09/87 t 0 . 0 1  

Aug 87 Comp 0.03 * 0.01  

Aug 8 7  Comp 

June 87 Comp 
Aug 87 Comp 

<0.01 
<0.01 

07/13/87 <o .01 

Aug 87 Comp 0.004 * 0.001 

07/21/87 

08/28/87 

07/21/87 

0 7/21/87 

<O .006 

<0.01 

t o  .01 

<0.01 

Tota l  Alpha 
( p C i / l )  

7 * 4  

<4 

<4 

<5  
<4 

6 * 4  

<3 

<2 

< 2  

<3 

<3 

NOTE: The 95"/0 conf idence  i n t e r v a l  f o r  t o t a l  a lpha  a n a l y s i k  i s  
propagated from the sample coun t  and background coun t s .  
The 950 /"  conf idence  i n t e r v a l  f o r  p lu tonium a n a l y s i s  i s .  
propagated from the sample coun t ,  the background c o u n t ,  the 
t r a c e r  coun t ,  the t r a c e r  background c o u n t ,  and the 
c o n t r i b u t i o n  of  t r a c e r  progeny t o  the sample count .  
Nominal va lues  f o r  the m i n i m u m  d e t e c t a b l e  a c t i v i t y  a r e  l i s t e d  
i n  Appendix 111. 
The s tandard  f o r  genera l  popu la t ion  exposure  f o r  s o l u b l e  P u  i s  
1.600 p C i / l .  



S t a t i o n  

R.F. Pond A-3 

R.F. Pond 8-3 

Walnut Creek 
a t  Ind iana 

Broomf ie ld  

Woman Creek 

Westmi n s t e r  

Go1 den 

TAELE G I 

NATURAL URANIUM AND TOTAL ALPHA 
CONCENTRATIONS I N  WATER 

October  1987 

URANIUM 
D a t e  ( u g / l )  ( p C i / l  1 

Sept 87 

Aug 87 <3 
Sept 87 <3 

< 2  
< 2  

08/19/87 <3 <2  

Aug 87 <3 < 2  
Sept  87 <3 <2  

t 2  . .  .07/13/87 <3 

Aug 87 <3 <2 
Sept 87 <3 ' <2 

07/21/87 <3 <2 

ALPHA 
( p C i / l  1 

6 * 4  

<4 
t6 

< 4  

<4 
< 4  

6 * 4  

<3 
<4 

<3 

NOTE: To ta l  Alpha e r r o r  terms a r e  based on t h e  
2 sigma c o u n t i n g  e r r o r  f o r  t h e  s i n g l e  ana lys is .  
Wominal va lues  f o r  t h e  minimum d e t e c t a b l e  
a c t i v i t y  a r e  l i s t e d  i n  Appendix 111. 

. 
Page 17 



\ i 

On-Site ( S e c u r i t y )  

D - 1  
D - 2  
D - 3  
D - 4  

On-Site ( P e r i m e t e r  

D - 5  
. D - 6  

0 - 7  
D - 8  

O f f - S i t e  (Metro)  

BROOMF IELD 
ADA% C I T Y  
ARVADA 
AURORA 
BOULDER 
DENVER 
ENGLE WOOD 
G OLD EN 
LAKEWOOD 

O f  f - S i t e  (Remote) 

.4PPElVDIX I 
R O C K Y  FL4TS PLANT A x i t  SURVEILLANCE 

STATION IDENTIFICATION 

L o c a t i o n  

Rocky F l a t s  P l a n t ,  
E a s t e r n  pe r ime te r  a t  t h e  
s e c u r i t y  f e n c e ,  
N o r t h  t o  s o u t h  

SE 
NE Rocky F l a t s  P l a n t ,  
N P l a n t  Boundary 1, 
Garden Off ice  Center 
4301 East 72nd Avenue 
8101 R a l s t o n  Road 
1 6 3 3  F l o r e n c e  S t r e e t  
1 3 t h  & S p r u c e  
414 - 1 4 t h  S t r e e t  
4857 S o u t h  Broadway 
9 1 1  - 1 0 t h  S t r e e t  
260 S o u t h  K i p l i n g  

COLORADO NATIONAL MONUMENT 
DURANGO F i r e  S t a t i o n  

LEADVILLE 510 H a r r i s o n  Avenue 
STERLING 3 r d  & Ash S t r e e t  

I 

, LAMAR M u n i c i p a l  Complex 

Colorado  Department  of H e a l t h  - R a d i a t i o n  C o n t r o l  D i v i s i o n  
Rev 4/87 

.. . 
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F W X  IXLJN P ER?l I S S I BLE CONCENTRAD 1012 S 0 F Rim ZONU CL 1 DES IN E FFLU F X T  

A I R  ASD VATER RELEASED 'ro UNCOXTROLLED AREAS 

The maximum permissible concentrations (NPCs) below are based on recommendations 
of the International Commission on Radiological Protection (ICRP), the National 
Council on Radiation Protection (NCIIP) and the Federal Radiation Council (FRC). 
These recommendations are incorporated in the regulations of the Colorado 
Department of Fealth and those of the EJuclear Regulatory Commission. The 
levels stated are those relating to general population exposures t o  radio- 
nuclides in effluent air and water.1 

Air 

Chemical .Form 
Soluble 
(pci/i') 

2 Unidentified radionuclides 
Unidentified radionuclides3 
~mericium-241 
Carbon- 14 
Cerium-141 
Cerium- 144 
Cesium- 137 
Cobal t-60 
Hydrogen- 3 (Tritium) 
Iodine-129 
Iodine-131 
Krypton-85 
Lead-2 10 
Niobium-95 
Plutonium-238 
Plutonium-239 
Polonium-210 
Radium-226 
Radon- 2 2 0 
Rut hen ium- 1 0 3 
Ruthenium-106 
Strontium-90 
Uranium-Natural 
Xenon- 133 

. Y t trium-9 1 
Zinc- 6 5 
Zirconium-95 

Insoluble 
(p~i/m3) 

0.007 

1.3 
33 

330 , 000 
1,600 

66 
33 , 000 

100 
66 , 000 

660 
3 , 300 

l O r ) , O r ) O  

1,000 
2.6 

0.33 
0.33 
2.3 
0.66 

- 
1,000. 

66 
66 

100 , 000 
330 
660 
330 

1.6 

0.007 

0.066 
33 

100,000 
6 , 500 

1 oc) 
130,000 
3 , 300 
66,000 

33 
130 , 000 

6 , 600 

6.6 

1.3 

0.023 
0.020 
6.6 
1.0 

3 , 300 
6 , 600 
1,000 

10 

100 , 000 
330 

1,300 
1 , 300 

1.6 

Golorado Department of Health - & HWC Div. 
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A P P E N D I X  11, C O N '  t . 

Water 

Unidentif iecl radionuclides2 
Unidentified radionuclides3 
Americium-24 1 
Carbon- 14 
Cerium-14 1 
Cerium-144 
Cesium-137 
Cobal t-60 
Hydrogen-3 (Tritium) 
Iodine-129 
Iodine- 13 1 
Lead-:! 10 
Niobium-95 
Plutonium-238 
? lutonium-239 
Polonium-210 
Radium- 2 2 6 
Ruthenium-103 
Ruthenium-106 
Strontium-90 
Uranium-Na tural 
Yttrium-91 
Zinc-65 
Zirconium-95 

Ins o 1 ub 1 e 
(pcill) 

10 
1,000 
10,000 

30 , 000 
3,300 
13,000 
10 ,,900 

1,000,000 
66,000 
20,000 
66 , 000 
33,000 
10,000 
10,000 

. 10,000 
10,090 
26,000 
3,300 
13 , 000 
19,000 
10 , 000 
66,000 
20 , 000 

- 

Soluhle 
(nCi/l) 

I0 
1,000 
1,700 

260,OQO 
30,000 
3,300 
6,600 
16,000 , 

1,000,000 
20 

1 or) 
33 

33,000 
1,600 
1,600 

2 30 
10 

26,000 
3,300 
100 

13,000 
10,000 
33,000 
20,c)oo 

1. Concentrations may be averaged over a period n o t  greater than a year. 
2. Any single radionuclide which decays by alpha emission or spontaneous fission. 
3. Any single radionuclide with a decay-mode other than alpha emission or 

spontaneous fission and with B radioactive half-life greater than 2 hours. 

. 

. Colorado Department of Health - R 6 HWC Div. pag.e 2 
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The following are the maximum contaminant levels €or radium-226, 
radium-7-28, and gross alpha particle activity in community water systems: 

a. combined radium-226 and radium-223 -- 5 pCi/l 

b. gross alpha particle activity (including radium-226 but excluding 
radon and uranium) -- 15 pCi/l. 

MAXIMUM CONTAMINANT LEVELS FOR BETA PARTICLE AND PHOTOIJ RADIOACTIVITY 
FROX PIAN-MADE RADIONUCLIDES IN COPiMUNITY WATER SYSTEMS 

The average annual concentration of  beta particle and photon radio- 
activity from man-made radionuclides in drinking water provided by 
community water systems shall not produce an annual dose equivalent 
to the total body of any internal organ greater than 4 mrem/year. 

Except for the radionuclides listed below, the concentration of man-made 
radionuclides causing 4 mrem total body or organ dose equivalents shall 
be calculated on the basis of  a 2 liter per day drinking water intake 
using the 168 hour data listed in "Yaxinum Permissible Body Burden and 
Pfaximum Permissible Concentration of Radionuclides in Air or Water f o r  
Occupational Esposure'l, NBS Handbook 69 as amended August 1963, U.S. 
Department of Commerce. If two or more radionuclides are present, the 
sum of their annual dose equivalent to the total body or to any organ 
shall not exceed 4 mrem/year. 

AVERAGE ANNUAL CONCENTRATIONS OF RADIONUCLIDES ASSUMED TO PRODUCE A TOTAL 
BODY OR ORGAN DOSE OF 4 mrem/YEAR. 

Radionuclide 

tritium 

strontium-90 

Critical Organ 

total body 

bone marrow 

pCi 
per liter 

20,000 

8 

Colorado Department of Health - R & HWC 

Rev. l / ' E O  



A P P E N D I X  111 
L I M I T S  OF S E N S I T I V I T Y  

Lower l i m i t s  o f  detect ion (LLD's) are based on t k  U . S . A . E . C .  Health a n d  
Safety Laboratory Procedures Y d n u a l  (HASL-300, 1 9 7 2 ) .  

The ca lcu la ted  L L D  will  be reported based u p o n  a c t u a l  measurement when they 
a r e  ava i lab le .  Otherwise the following L L D  wi l l  be reported,  which a r e  based 
u p o n  nominal (average)  measurements. 

A .  VATER ANALYSIS 

1 .  Gross alpha 7.0 p C i / L  
2. Gross beta 6.0 pCi/L 
3. Plutonium-239 0.02 p C i / L  
4. Tritium 350.0 pCi/L 

3 .  A I R  ANALYSIS 

I 1 .  Gross alpha (uncorrected t o  dens i ty  t h i c  kness) 

A P C  s t a t i o n s  (1500 n3) 
D-x s t a t i o n s  (3000 m 3 )  

2. Gross beta (uncorrected t o  dens i ty  t h i c  kness) 

A P C  s t a t i o n s  ( 1  500 m3) 
D-x s t a t i o n s  (3000 m3) 

Individual samples (using 1 / 4  sample) 
A P C  s t a t i o n s  (1500 m3) 
D-x s t a t i o n s  (3000 m 3 )  

Monthly composites (using 1 i n c  h 2  per sample) 
A P C  s t a t ions  (1500 n3/sample x 8 samples) 
D-x s t a t i o n s  (3000 m3/sample x 1 3  samples) 

Q u a r t e r l y  composites (using 1 inch2  per sample) 
A P C  s t a t i o n s  (1500 m3/sample x 23 samples) 

I n d i  vi dual sampl es  

I n d i  vi  dual samples 

3. P1 u t o n i  um-239 

C .  SOIL ANALYSIS 

1 .  Plutonium - 239 0.08 pCi/gm 

.007 pCi/m3 

.004 pCi/m3 

.05 p C i / m 3  . I< 

.03 p C i / m 3  

.OOOI 9 pci /m3 

. O O O O ~  pci /m3 

.00037 pCi /m3 

.OOOI 1 pci /m2 

. 000 1 3 pci /m 3 
^ .  

.18 dpin/gm 

8. "i-ower de tec t ion  l i m i t "  f o r  fluorometric uran ium,analys is  i s  reported by the  
Water Quality Laboratory a s  3 ug/L, o r  2 p C i / L  a t  i s o t o p i c  equi l ibr ium, and i s  
defined a s  " three  times bac kground". 

COLORADO O E P A R T K N T  OF H E A L T H  
Radi a t i  o n  Cont ro l  D i  v i  s i  on/Radi a t i  on Count i ng Fac i 1 i ty  
Re,v. 1/84 


